The plants of Aesculus genus (Family Hippocastanaceae) have attracted much interests of phytochemists for many years due to the discovery of acylated triterpenoid saponinsescins with extraordinary anti-inflammatory activity from horse chestnut (Aesculus hippocastanum L.) seeds and the successful applications of its seeds extract for treatment of peripheral chronic venous insufficiency or as ingredients in cosmetics. The Aesculus genus consists of about thirty species distributed in Asia, Europe and America. There are sixteen species distributed in China, and most of them are used as herbal medicines for the treatment of distention and pain in the chest and abdomen. A number of escins-like saponins have been isolated from plants of this genus, [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] and of which various biological activities have been studied and reported, such as anti-inflammatory, hypoglycemic activities, inhibitory effects on ethanol absorption, as well as anti-HIV-1 protease activities. During our search for a substitute in China, we did phytochemical investigation on the seeds of A. assamica GRIFF, a plant distributed in Yunnan Province of China. Two novel triterpenoid saponins with insulin-like activity, termed assamicins I and II, have been isolated from A. assamica.
, and two broad absorption bands at 3409 and 1049 cm Ϫ1 suggested the possible existence of a C-NMR signals of 1 showed a close resemblance to those of isoescin Ib that contains trisaccharide moiety attached at the C-3 of protoaescigenin skeleton. 8) Alkaline hydrolysis of 1 with 10% aqueous potassium hydroxide in 50% aqueous dioxane (1 : 1) produced the deacylated saponin that was purified by silica gel preparative TLC. The amount of deacylated saponin obtained was too little to get the good NMR data, it was only analyzed by ESI-MS/MS spectrum (1157 [ ). The further acid hydrolysis of the deacylated saponin liberated aglycone and sugars. 6-Deoxy-glucose, glucose and glucuronic acid were identified by paper chromatography and GC in comparison with authentics, and a mixture of sapogenins including protoaescigenin were detected by TLC comparison with authentics. gether with HMBC correlation observed between CH 3 -6ЉЉ and C-4ЉЉ indicated the presence of 6-deoxy-b-glucose, which was also confirmed by comparison with NMR data of assamicin II.
12) The position of sugar moiety at C-3 and C-21 and interlinking among sugar moiety were deduced from HMBC experiments, in which H-1Ј, H-1Љ, H-1ٞ, and H-1ЉЉ were correlated with C-3 (90.8), C-2Ј (78.4), C-4Ј (82.0), and C-21 (90.8). The position of acetyl and angeloyl groups at C-28 and C-4ЉЉ were also deduced from HMBC spectrum as indicated in Fig. 2 . The relative stereochemistry of 1 was confirmed to be the same as that of assamicin I and II by NOESY experiment. In its NOESY spectrum, Me-29 showed a strong correlation with H-21, while Me-30 correlated strongly with H-22 at 4.60 (d, Jϭ9.6 Hz). These indicated the a configuration of H-21 and b configuration of H-22. The coupling constant of H-21 and H-22 (Jϭ10.0 Hz) also supported the proposed structure. On the basis of the above evidence, the structure of compound 1 was determined to be 28- (2) , and named as assamicin IV.
Compounds 1 and 2 exhibited moderate activity against the plant pathogenic fungus Pyricularia oryzae with the minimal morphological deformation concentration (MMDC) values of 100 and 120 mM, respectively. A weak cytotoxicity on K562 and HCT-15 cell lines for 1 and 2 was observed (IC 50 Ͼ100 mg/ml).
Experimental
General Experimental Procedure Melting points were determined on a Yanaco MP-S 3 micromelting point apparatus, and were uncorrected. Optical rotations were measured using a P-1020 digital polarimeter (JASCO corporation). FAB-MS and HR-MS were obtained using a JEOL JMS-DX302 spectrometer. ESI-MS was conduced using Bruker esquire 2000 mass spectrometer. IR spectra were recorded on SHIMADZU FT/IR-8400 spectrometer.
1 H-and 13 C-NMR, along with 2D NMR spectra were obtained on a Bruker AV-400 (400 MHz for 1 H, 100 MHz for 13 C) NMR spectrometer, using TMS as an internal standard. Chemical shifts were expressed in d (ppm) and coupling constants (J) were reported in Hertz (Hz). GC was done on a HP-5890 SERIES II spectrometer, with a SE30 capillary column (12 m, 0.22 mm i.d.), hydrogen flame ionization detector (FID, 270°), the column temperature was 170-250°C with the rate of 5°C/min, and the carrier gas was N 2 (30 ml/min). TLC was carried out on Silica gel 60F 254 and the spots were visualized by sprayed with 10% H 2 SO 4 and heating. Diaion HP-20 (Mitsubishi Kasei) and ODS (Lobar, 40-63 mm, Merck) were used for column chromatography. Preparative HPLC was performed using an ODS column (C-18, 250ϫ20 mm, SHIMADZU Pak; detector: RID). Minimum essential medium (MEM) was obtained from Gibco and fetal calf serum (FCS) from Tianjin Chuanyie Bio-engineering Co. (Tianjin, China).
Exraction and Isolation The powdered seeds (2.0 kg) were extracted three times with 70% EtOH under reflux for 2 h. Alkaline and Acid Hydrolysis of Saponins A solution of saponin (1 and 2, 4 mg each) in 10% aqueous KOH-50% aqueous dioxane (1 : 1, v/v, 2 ml) was stirred at 37°C for 1 h. The reaction mixture was neutralized with 10% acetic acid. After removal of the solvent from the filtrate under reduced pressure, the residue was dissolved in H 2 O (5 ml) and extracted with EtOAc : BuOH (1 : 1). The organic solvents were evaporated and purified by Preparative TLC on silica gel (CHCl 3 : MeOH : H 2 O, 70 : 30 : 5) to give the deacylated saponin (about 1.5 mg) for 1 and 2. The product was redissolved in H 2 O (1 ml) and treated with 20% aqueous H 2 SO 4 (1 ml). The mixture was heated under reflux for 4 h, and then neutralized with saturated NaHCO 3 and extracted three times with EtOAc. TLC (CHCl 3 : MeOH, 95 : 5, Rfϭ0.35) analysis showed the presence of protoaescigenin in both 1 and 2 by comparison with authentic protoaescigenin.
The water layer was then condensed and divided into two parts. One part was subjected to paper chromatography and GC analysis. Glucuronic acid (Rfϭ0.06), glucose (Rfϭ0.19), and 6-deoxy-glucose (Rfϭ0.40) were detected by paper chromatography [n-BuOH-EtOH-H 2 O-con.NH 3 /H 2 O, 45 : 5 : 49 : 1]. For GC analysis, the residue was trimethylsilyated with hexamethyldisilazane and trimethylchlorosilane in a 2 : 1 ratio at room temperature. 13) Two peaks corresponding to derivatives of 6-deoxy-glucose (t R : 4.18 min) and glucose (t R : 7.35 min) were detected consistent with the authentic samples of 6-deoxy-b-D-glucose and b-D-glucose prepared in the same manner.
The other part was treated according to Hulyalkar's method and showed the existence of glucuronic acid. 14, 15) The retention time was 10.51 min (2,3,5,6-tetratrimethylsilyl-b-D-gulono-1,4-lactone). Both 1 and 2 gave the same sugars: b-glucuronic acid, b-glucose, and 6-deoxy-b-glucose.
Bioassay Antifungal assay against plant pathogenic fungus Pyricularia oryzae and the cytotoxicity assay on cultured K562 and HCT-15 cell lines were carried out as previously reported. 16, 17) 
